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(54) MEDICAL IMAGE PROCESSOR 

(57)Abstract: 

PURPOSE: To accomplish work for adjusting a plurality 
of monitors to the same luminance easily and quickly 
even when a plurality of monitors with mutually different 
characteristics are equipped. 
CONSTITUTION: A test pattern of the maximum 
luminance is displayed on a plurality of monitors 9 (9-1 
to 9-6) and a minimum luminance value XI is extracted 
by a comparison circuit 1 5 to be stored into a memory 
14. The test pattern of the minimum luminance is 
displayed on the plurality of monitors 9 and a maximum 
luminance value X2 is extracted by the comparison 
circuit 15 to be stored into the memory 14. The 
luminance of each monitor 9 is adjusted to the minimum 
luminance value XI or the maximum luminance value X2, 
thereby uniformizing the luminance of the monitors 9 
quickly and easily. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A medical image processor which has two or more displays for indication characterized 
by comprising the following which display medical imaging, and a brilliance-control circuit which 
adjusts luminosity of each display for indication. 

While having an illuminometer which outputs a luminance signal corresponding to luminosity of a 
display screen to a position of a front face of each display for indication, A comparison 
extraction means which inputs a luminance signal of a high level, and a luminance signal of a low 
into said display for indication, and carries out comparison extraction of the minimum of said high 
level, and the maximum of the lows from an output of each of said illuminometer. 
A luminosity compensation means which outputs a signal which equalizes luminosity of each of 
said illuminometer using said extracted value to said brilliance-control circuit. 



[Translation done.] 
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damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the medical image processor which consults the 
medical image processor which displays medical imaging on two or more monitors, especially can 
equalize the luminosity of said monitors of two or more automatically. 
[0002] 

[Description of the Prior Art]The conventional medical image processor performed image 
processing etc., displayed them on two or more monitors simultaneously, was observing this 
picture and was diagnosing the medical imaging photoed by X-rays equipment, CT, MRI, etc. For 
example, in the medical image processor in X-rays equipment, the X-rays irradiated from X-ray 
tube 1 penetrate analyte, are changed into an optical image by I.I.2, and are photoed with TV 
camera 3. Image processing is performed by the computing unit 5 which digital conversion of the 
picture signal from TV camera 4 was carried out by ADC4, and was controlled by CPU7. The 
picture signal by which image processing was carried out is stored in the memory 6, is changed 
into an analog signal by DAC8, and is displayed on the monitor 9. When displaying a picture on 
two or more monitors 9, the picture signal from the memory 6 is inputted into DAC8 
corresponding to each monitor 9, respectively, and analogue conversion is carried out to it, and it 
is displayed on the monitor 9. 

[0003]In order to adjust luminosity to each monitor 9, it has the brightness control circuit 9a and 
the contrast control circuit 9b. The brightness control circuit 9a raises or lowers luminosity of 
the whole picture in the monitor 9. The contrast control circuit 9b extends or narrows the range 
of the maximum luminance and minimum luminance within a picture in order to clarify the shade 
of a picture. The brightness control circuit 9a and the contrast control circuit 9b do not adjust 
the luminosity contained in a picture, and adjust the luminosity of monitor 9 the very thing. That 
is, the luminosity of the picture displayed on the monitor 9 is what applied the luminosity of the 
picture signal from DAC8, and the luminosity of the monitor 9. 
[0004] 

[Problem(s) to be Solved by the Inventionjln the conventional medical image processor, the 
illumination photometry machine was used for the brilliance control of two or more monitors of 
each, and while the monitor carried out image confirmation by an operator's own eye, it was 
performing independently the brightness control circuit and contrast control circuit which were 
established in the monitor with hand control, respectively. For example, in displaying the picture 
which carried out the seriography of the same part and was acquired by that cause on two or 
more monitors. Having to make luminosity of all the monitors the same, the operator was 
changing the volume of a brightness control circuit and a contrast control circuit each whole 
monitor. That is, in order that dispersion may come out by monitor difficultly, much time is spent 
on adjustment, and tuning has become very complicated, and if the number of monitors 
increases, complicatedness of arrange [ the monitor of identical property ] will increase in 
proportion to it. When the luminosity of a monitor was not adjusted identically, even if it was a 
part by which it is actually changeless, there was **** misdiagnosed from the difference in 
luminosity. 
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[0005]Then, even when it has two or more monitors by which the characteristics differ, the 
purpose of this invention is made to do easily and quick the work which adjusts two or more 
monitors to the same luminosity, and is shown in planning improve efficiency at the time of 
diagnostic imaging. 
[0006] 

[Means for Solving the Problem]To achieve the above objects, this invention is provided with the 
following. 

Two or more displays for indication which display medical imaging. 

While having an illuminometer which outputs a luminance signal corresponding to luminosity of a 
display screen to a position of a front face of each display for indication in a medical image 
processor which has a brilliance-control circuit which adjusts luminosity of each display for 
indication, A comparison extraction means which inputs a luminance signal of a high level, and a 
luminance signal of a low into said display for indication, and carries out comparison extraction of 
the minimum of said high level, and the maximum of the lows from an output of each of said 
illuminometer. 

A luminosity compensation means which outputs a signal which equalizes luminosity of each of 
said illuminometer using said extracted value to said brilliance-control circuit. 

[0007] 

[Function]The luminance signal of a high level is inputted into two or more displays for indication, 
a comparison extraction means extracts the minimum of the high level, and the luminance signal 
of a low is inputted into two or more displays for indication, the maximum of the lows is 
extracted in a comparison extracting circuit, and a luminosity compensation means adjusts the 
luminosity of each display for indication to these minimums and the maximum. Thereby, the 
luminosity of each display for indication can be equalized quickly and easily. 
[0008] 

[Example]Hereafter, drayying 1 thru/or drawing 6 explain one example of this invention. The block 
diagram in which drawin g 1 shows the outline composition of this example, the block diagram in 
which drawin g 2 shows the composition of an image processing device, dra wing 3, or drawing 6 is 
an explanatory view of intensity control operation. First, the composition of this example is 
explained. After the X-rays from X-ray tube 1 which penetrated analyte are changed into an 
optical image by I.I. 2, they are photoed with TV camera 3, serve as a picture signal, and are 
outputted to the image processing device 10. 

[0009]ADC4 to which this image processing device 10 carries out digital conversion of the 
picture signal. It has the computing unit 5 which carries out image processing of the picture 
signal by which digital conversion was carried out, CPU6 which control image processing of the 
computing unit 5, the memory 7 which stores the picture by which image processing was carried 
out, DAC8 which carry out analogue conversion of the picture of the memory 7, and the intensity 
control machine 12 which controls the luminosity of the monitor 9, and is constituted. The 
picture signal by which analogue conversion was carried out by DAC8 is displayed on the monitor 
9. It has the monitor 9 two or more sets (this example six sets), and has DAC8 only the number 
corresponding to this monitor 9. 

[0010]While the brightness control circuit 9a and the contrast control circuit 9b are established 
in each monitor 9, respectively, the illuminometer 1 1 which outputs the luminance signal which 
measures the luminosity of the position of the monitor 9 and changes corresponding to this 
luminosity to the front face of each monitor 9 is formed. And the luminance signal from the 
illuminometer 1 1 is inputted into the brightness control circuit 12, and the brightness control 
circuit 9a and the contrast control circuit 9b are controlled. 

[0011]Next, the composition of the brightness control circuit 12 of this example is explained. The 
multiplexer (MPX) 13 which the brightness control circuit 12 inputs a luminance signal, chooses 
it from each illuminometer 1 1 one [ at a time ], and is outputted, The comparison circuit 15 
which compares with the luminance signal of the memory 14 the memory 14 which memorizes 
the arbitrary luminance signals from MPX13, and the luminance signal outputted from MPX13, 
The oscillator 16 which generates a clock, and the counter 17 which counts a clock, The 
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demultiplexer (DMPX) 18 which inputs counted value and the comparison result of the 
comparison circuit 15, and outputs a new luminance signal to the brightness control circuit 9a or 
the contrast control circuit 9b of each monitor 9, The control section 1 9 which performs read- 
out of the memory 13, control of writing, the motion control of the counter 17, and the selection 
control of MPX12 and DMPX18, Since a luminance signal is outputted to the brightness control 
circuit 9a and the contrast control circuit 9b of each monitor 9, it has DAC20 which carries out 
analogue conversion, and is constituted. 

[0012]Next, brilliance-control operation is explained. In this brilliance-control operation, 
maximum luminance is first set up identically by adjustment of the brightness control circuit 9a 
of each monitor 9, minimum luminance is identically set as that next by adjustment of the 
contrast control circuit 9b, and a luminance range is made the same. The same setting out of 
maximum luminance is first set as the maximum of an adjustable range as shows drawing 3 the 
brightness control circuit 9a and the contrast control circuit 9b of all the monitors 9. The test 
pattern on which the maximum luminance of a monitor is displayed is displayed on the front face 
of each monitor 9 whole or the illuminometer 1 1 in this state. Since the luminance signal of each 
illuminometer 1 1 after a test pattern display has dispersion by each monitor 9, it outputs the 
luminance signal with which the same test patterns also differ, respectively as shown in d rawing 
4. And the minimum XI is chosen from the luminance signal shown in these illuminometers 1 1. 
[0013]If operation of the brightness control circuit 12 at this time is seen, the luminance signal 
acquired from each illuminometer 11-1-6 of the monitor 9-1-6 is inputted into MPX13, and the 
luminance signal of the illuminometer 11-1 is first stored in the memory 14. And while inputting 
the luminance signal of the illuminometer 11-2 into the comparison circuit 15 by the control 
section 19, the luminance signal of the memory 14 is inputted into the comparison circuit 15. In 
the comparison circuit 15, the illuminometer 11-1 is compared with the luminance signal of 11-2, 
and the low luminance signal of these is stored in the memory 14. Next, the luminance signal of 
the illuminometer 11-3 and the luminance signal of the memory 14 are inputted into the 
comparison circuit 15, and a low luminance signal is stored in the memory 14 like ****. The 
minimum luminance signal XI in the test pattern of maximum luminance is acquired because 
even the illuminometer 1 1-6 repeats this operation. 

[0014]Next if the minimum luminance signal XI is decided, MPX13 will choose the luminance 
signal of the illuminometer 11-1 first, The luminance signal and the minimum luminance signal XI 
of the illuminometer 11-1 are compared in the comparison circuit 15, and if not in agreement, the 
selection signal which chooses brightness control circuit 9a-1 as DMPX18 via the control 
section 19 is outputted. If a selection signal is inputted into DMPX18, the clock equivalent to the 
adjustment value which adjusts the luminosity of brightness control circuit 9a-1 with the 
oscillator 16 will be generated, and it will input into DMPX18 via the counter 17. Here, if the 
clock of the oscillator 16 inputs the maximum of the luminance signal to DAC20a to input first, 
the clock is counted down at the counter 17 and the minimum luminance signal XI and a clock 
are in agreement, the count operation of the counter 17 will be stopped. 
[0015]And if a clock inputs into DMPX18, brightness control circuit 9a-1 will be set as the 
adjustment value corresponding to a clock. Then, the luminance signal of the illuminometer 1 1-1 
which changed with adjustments is compared in the comparison circuit 15, and if not in 
agreement, it outputs a selection signal to DMPX18 again. At the counter 17, the counted-down 
clock is inputted and brightness control circuit 9a-1 is again set as the adjustment value 
corresponding to this clock. It is repeated until the luminance signal and the minimum luminance 
signal X1 of the illuminometer 1 1-1 are in agreement in this operation, or until the counted value 
and the minimum luminance signal XI of the counter 17 are in agreement. 
[0016]Thereby, the luminosity of the monitor 9-1 is set as the minimum luminance signal XI, 
performs this operation repeatedly to each monitor 9, and makes luminosity of all the monitors 9 
the minimum luminance signal XI. After the above operation is completed, the brightness control 
circuit 9a becomes a preset value different, respectively like drayying 5 (a), but the maximum 
luminance in each monitor 9 becomes the same like d rawing 5 (b). 

[0017]An end of the same setting out of maximum luminance will perform the same setting out of 
minimum luminance shortly. First, the test pattern on which the minimum luminance of a monitor 
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is displayed is displayed on the front face of each monitor 9 whole or the illuminometer 1 1. Since 
the luminance signal of each illuminometer 1 1 after a test pattern display has dispersion by each 
monitor 9 like ****, it outputs a luminance signal different, respectively. And the maximum X2 is 
chosen from the luminance signal shown in these illuminometers 1 1. 

[0018]At this time, the luminance signal acquired from each illuminometer 11-1-6 of the monitor 
9-1-6 is inputted into MPX13, and the luminance signal of the illuminometer 11-1 is first stored 
in the memory 14 in the brightness control circuit 12. And while inputting the luminance signal of 
the illuminometer 11-2 into the comparison circuit 15 by the control section 19, the luminance 
signal of the memory 14 is inputted into the comparison circuit 15. In the comparison circuit 15, 
the illuminometer 11-1 is compared with the luminance signal of 11-2, and the high luminance 
signal of these is stored in the memory 14. Next, the luminance signal of the illuminometer 11-3 
and the luminance signal of the memory 14 are inputted into the comparison circuit 15, and a 
high luminance signal is stored in the memory 14 like ****. The maximum luminance signal X2 in 
the test pattern of minimum luminance is acquired because even the illuminometer 1 1-6 repeats 
this operation. 

[0019]Next, if the maximum luminance signal X2 is decided, MPX13 will choose the luminance 
signal of the illuminometer 1 1-1 first. The luminance signal and the maximum luminance signal X2 
of the illuminometer 11-1 are compared in the comparison circuit 15, and if not in agreement, the 
selection signal which chooses brightness control circuit 9a-1 as DMPX18 via the control 
section 19 is outputted. If a selection signal is inputted into DMPX18, the clock equivalent to the 
adjustment value which adjusts the luminosity of contrast control circuit 9b-1 with the oscillator 
16 will be generated, and it will input into DMPX18 via the counter 17. And if the clock is 
counted down at the counter 17 and the maximum luminance signal X2 and a clock are in 
agreement, the count operation of the counter 1 7 will be stopped. 

[0020]And if a clock inputs into DMPX18, contrast control circuit 9b-1 will be set as the 
adjustment value corresponding to a clock. Then, the luminance signal of the illuminometer 11-1 
which changed with adjustments is compared in the comparison circuit 15, and if not in 
agreement, it outputs a selection signal to DMPX18 again. At the counter 17, the counted-down 
clock is inputted and contrast control circuit 9b-1 is again set as the adjustment value 
corresponding to this clock. It is repeated until the luminance signal and the maximum luminance 
signal X2 of the illuminometer 1 1-1 are in agreement in this operation, or until the counted value 
and the maximum luminance signal X2 of the counter 17 are in agreement. 
[0021]Thereby, the luminosity of the monitor 9-1 is set as the maximum luminance signal X2, 
performs this operation repeatedly to each monitor 9, and makes luminosity of all the monitors 9 
the maximum luminance signal X2. After the above operation is completed, the contrast control 
circuit 9b becomes a preset value different, respectively like drawing 6 (a), but the minimum 
luminance in each monitor 9 becomes the same like dravving^ 6^^ 

[0022]As mentioned above, the maximum luminance of each monitor 9 is identically set up from 
adjustment of the brightness control circuit 9a by the brightness control circuit 12, Since the 
minimum luminance of each monitor 9 is furthermore identically set up from adjustment of the 
contrast control circuit 9b in this state, the luminance range of all the monitors 9 can be 
automatically made into constant value. The time and effort adjusted to the same luminosity can 
be saved for this, and shortening of working hours and simplification of work can be attained. 
[0023]Although maximum luminance is some, it becomes completely less constant in this 
example, when maximum luminance is first fixed by the brightness control circuit 9a, the bottom 
adjusted the contrast control circuit 9b for maximum luminance in the state as it is and minimum 
luminance is fixed. Since the contrast control circuit 9b is a thing into which the range of 
maximum luminance and minimum luminance is made to change, this is for also adjusting 
maximum luminance together at the time of adjustment of minimum luminance. However, this 
error serves as a range which trouble does not produce at the time of diagnosis. 
[0024]Although intensity control of this example was carried out to the picture of X-rays 
equipment, it cannot be overemphasized that intensity control can be carried out also in the 
picture of various medical diagnostic equipment, such as a CT image, MR image or echogram. 
The illuminometer of this example may use a commercial thing. 
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[0025] 

[Effect of the Invention]Since the luminance signal of a high level and a low is made each display 
for indication, the minimum value of the high level and the peak price of the lows are extracted 
and luminosity is adjusted based on this, luminosity of each display for indication can be made 
uniform. When this is provided with two or more displays for indication with which the 
characteristics differ, the work which adjusts each display for indication to the same luminosity 
can carry out easily and quickly, and can plan improve efficiency at the time of diagnostic 
imaging. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The figure which used the image processing device of this invention for X-rays 
equipment 

[ Dra wing 2]The lineblock diagram of an image processing device 

[Drawing 3 ]The figure showing the state where the brightness control circuit 9a and the contrast 
control circuit 9b of each monitor 9 were set as the maximum 

[Drawing 4] The figure showing the luminance signal of each monitor 9 when each brightness 

control circuit 9a and the contrast control circuit 9b are set as the maximum 

[Drawing 5] The figure showing the preset value of the brightness control circuit 9a when 

maximum luminance of each monitor 9 is fixed, and the luminance range at that time 

[Drawing 6] The figure showing the preset value of the contrast control circuit 9b when minimum 

luminance of each monitor 9 is fixed, and the luminance range at that time 

[Dra win g 7]The figure which used the conventional image processing device for X-rays 

equipment 

[Description of Notations] 

4 ADC 

5 Computing unit 

6 Memory 

7 CPU 

8 DAC 

9 Monitor 

9a Brightness control circuit 
9b Contrast control circuit 

10 Image processing device 

1 1 Illuminometer 

12 Intensity control machine 

13 MPX 

14 Memory 

15 Comparison circuit 

16 Oscillator 

1 7 Counter 

18 DMPX 

19 Control section 

20 DAC 



[Translation done.] 
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